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General and Physical Chemistry. 

Action of Light. I. Physical Changes  induced by Light. 
By MAX ROLOFF (Zeit. physikal. CAem., 1898, 26, 337--361).-The 
physical changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules. Examples of the 
first class are collected, and show that the general nature of the change 
is from a maleinoid to a fumaroid form, the original compound posses- 
sing in all cases the greater solubility and lower boiling and melting 
points. The second class of changes are those of polymerisation, in 
which, however, the actual formation of double or multiple molecules 
is not necessary, but only a greater volume concentration of molecules. 
I n  all these cases, and a large number of examples are adduced, the 
polymeride is distinguished from the monomeride by (1) smaller vapour 
pressure, (2) higher melting and boiling points, (3) smaller solubility, 
(4) lower specific heat ; its formation is always exothermic, and by 
increase of temperature it is again converted to the monomeride. I n  
changes induced in organic compounds it is noticeable that the change 
is always associated with a double or treble linking, and the author 
considers that  the action of light cannot be regarded as a mere 
mechanical disturbance of the molecule, but that  the explanation must 
be sought in the influence of electromagnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently associated with 
the polymerisation and the reverse change, and both phosphorescence 
and fluorescence appear to be due to the formation of polymerides which 
are reconverted to the monomerides with luminescence. The crystal 
colorations are probably due to similar causes, and in the case of sodium 
and potassium chloride are connected with the production of trivalent 
chloride. I n  many cases, the phenomena occur best in the presence of 
small quantities of impurities, and the author considers the effect of 
the latter to be that of n ' sensitiser,' but full consideration is post- 
poned. L. M. J. 

Spectrochemistry of Nitrogen. VII. By JULIUS W. BRUHL 
(Zeit. physikal. Chern., 1898, 26, 47-76. Compare this vol., ii, 362)- 
A further discussion of the bearing of the author's spectrometric obser- 
vations on the constitution of various nitrogen compounds which had 
been examined in solution. Nitrosobenzene has the constitution 
C,H,*N:O in benzene solutions, but in alcoholic solutions it is probable 
that association occurs. Tetramethylethylenenitrosyl chloride does not 
contain the *N:O group, and has probably a ring constitution for which 
the author proposes two forms. I n  the case of phenylhydroxylamine, 
the results are doubtful, but indicate a constitution analogous t o  that  
of hydroxylamine itself, t h a t  is, NHPh-OH, in preference to NH,Ph:O. 
Paranitrodiaxobenxene methylic ether (Abstr., 1894, i, 282) belongs to 
the series of isodiazotates, and has the constitution N02-C,H,*N:N*OMe. 
Nitrourethane, partly on physical but partly on chemical grounds, 
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is considered to be C2H50*C0 H>N\?/, /'\V. From the examination 

of benxenediaxoic acid and its substitution derivatives, the value of the 
N,O, group is found to be slightly greater than in the aliphatic 
nitramines, and the increase is ascribed to the influence of the solvent 
and of the phenyl group. The constitution proposed by Hantzsch 
(Abstr., 1894, i, 456) would yield much lower values, and the acid 

hence possesses the nitramine constitution, that  is, NHPh'&. 

Derivatives of primary and secondary nitrccrnines and isonitramines 
showed that in each class the spectrometric values of the group N,O, 
were identical, and the author considers as probable the following 

\O' 

R /'\ formula, H>N,o,N, primary nitramines ; OH*NR*N:O isonitra- 

mines, and the differences in the two series of isonitramine derivatives 
are to be ascribed to  differences in the configuration with respect to 
the nitrogen atom. L. M. J. 

Influence of X-Rays on the Luminosity of Gases. By 
ALEXANDER DE HEMPTINNE (Zeit. physikal. Chern., 1898, 26, 165-169). 
-When a tube containing gas, at low pressure, is exposed to electrical 
oscillations, it becomes luminous when the pressure is reduced 
sufficiently, but if exposed also to  the influence of X-rays the pressure 
a t  which luminosity occurs is increased. This effect of the rays was 
examined quantitatively, and the subjoined table gives the pressure a t  
which the gas becomes luminous (I) by the oscillations alone, (11) by 
the simultaneous action of X-rays ; (111) gives the percentage increase 
of pressure. 

Molecular wt. 1 I. I 11. 1 111. 

Hydrogen.. ................... 
Methylic alcohol.. .......... 
Ethylic alcohol. ............. 
Ethylic ether ................. 
Chloroform .................. 

Oxygen ........................ 
2 

32 
32 
46 
74 
119 

71 mm. 
5 1  7 )  

17.5 ,, 
16-5 ,, 

10 9 ,  

l4 J ?  

32.4 
33 *3 
57.1 
57 *5 
64-3 
80 

The influence of the X-rays increases with the molecular weight and 
molecular complexity of the gas. The author does not consider the 
effect t o  be due to decomposition into atoms, or ions, and advances, 
with reserve, the hypothesis that  a certain mobility is imparted to the 
ether by the rays, and this causes acceleration of the intramolecular 
oscillations, and hence, under the influence of the electrical oscillations, 
causes dissociation of some molecules, and brings about a multitude of 
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minute discharges from molecule to molecule. As the luminous gas in 
a vacuum tube has conducting properties, the author considers it 
possible that it also, like metals, would absorb the X-rays, but experi- 
ments show that this was not the case, the luminous tube being as 
transparent in  this respect as a non-luminous tube. 

Validity of Maxwell’s Equations. By ANTON SCHEYE (Zeit. 
physikal. Chem., 1898,26, 159--160).-The author upholds the validity 
of Maxwell’sequations, and points out two sources of error in Wedell- 
Wedellsborg’s paper on this subject (this vol., ii, 61); of these the 
more important is that in  the equations expressing the conservation of 
energy during the induction phenomena, the energy of the electric 
current was entirely neglected. 

Oxidation and Reduction Chains, and the Influence of Com- 
plex Ions on the Electromotive Force. By RUDOLF PETERS (Zeit. 
physikccl. Chem., 1898, 26, 193-236).-If a mercury electrode be 
employed in a mixture of ferrous and ferrh salts, a reaction pro- 
ceeds in accordance with the equation Hg + Fe*** + C1’ = Fee* + HgC1. 
For any concentration the potential is given by the expression 
7r = RT/F x log. C,c,/C,c,, where C,/C, is the equilibrium ratio of the 
ferrous to ferric ions, and c2, c3 the actual concentration of these ions ; 
this may be written T = A + 0.0575 log. c3/c2, and the value of A may 
be obtained directly by making c3=cs or by calculation from the 
E. M. F. at any concentration, and the values so obtained from the 
E. M. F. of a number of very different mixtures agreed very closely 
and corresponded with an equilibrium ratio k = 1 OA”3’o575 = 107’50, which 
is hence the ratio of the numbers of ferrous and ferric ions when the 
solution is in equilibrium with the normal electrode. (Complete or 
equal dissociation of the two ion salts is assumed in the calculation.) 
By the addition of potassium chloride, the value of k was diminished, 
the mean value obtained being 107’15. I n  neutral solutions, the 
potential was found to  vary considerably with dilution, but this was 
not the case in acid solutions or solutions containing potassium chloride. 
Solutions in a normal sodium nitrate solution gave values almost 
identical with those in pure water, so that ferric chloride and ferric 
nitrate are equally dissociated. I n  the case of mixtures of ferric and 
ferrous sulphates, the value of k was found to be 106.6, so that  at equal 
concentrations ferric sulphate gives fewer ferric ions than the chloride. 
Experiments with chromous and chromic compounds, and with man- 
ganous and manganic compounds, gave no quantitative results, as 
constant values could not be obtained. The van’t Hoff expression 
employed for the ion chain was, however, found to be at least qualita- 
tively correct. Addition of fluorine ions in all cases raises the re- 
duction potential, and this effect was further examined. The con- 
ductivity of mixtures of iron salts with sodium fluoride is less than 
the sum of the conductivities of the constituents, the difference being 
greatest with ferric compounds, in  which case also it increases with 
dilution. The ferric salts, therefore, probably form complex compounds 
with the sodium fluoride, a view further supported by freezing point 
determinations. By the addition of sodium fluoride to the mixed ion salts 

L. M. J. 

I;. M. J. 

31-2 
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~ ~ ~~~ 

Temperature. Electrically found ratios. 

39.9" 0.87 0.88 
20 '0 1.27 1 1-25 

0 -8 1 *77 1'82 

the E. M. E. falls greatly; thus, in the case of a mixture of NjlO ferrous 
and ferric salts the addition of an  equal volume of 3N/10 solution of 
sodium fluoride caused the E. M. F. to become negative, or decreased the 
concentration of the ferric ions to 10-7'5 of its former amount. A white 
salt is also precipitated by the fluoride, and the composition was found 
to be Na,FeF, + &H20. This was proved to be a complex salt in which 
the iron is present in the anion, as by electrolysis the percentage of 
iron increased a t  the anode and decreased a t  the cathode. It is 
probable that the reduction of the E. M. F. by addition of sodium 
fluoride is due to the formation, not only of the slightly dissociated 
ferric fluoride, but also of this salt. 

By CARL 
KNUPFFER (Zeit. physikal. Chem., 1898,26,255-284).-1n the galvanic 
chain, thallium in thallium chloride I potassium chloride I potassium 
thiocyanate J thallium in thallium thiocyanate I the reaction may be 
represented by TlCl+SCN'=Cl'+TlSCN, and if the ratio of the 
equilibrium concentrations of chlorine and thiocyanate ions = k and 
the ratio of these ions actually present = a, then the electromotive force 
is given by the expression T = RT/F. log. k/a. From determinations of 
the E. M. F., therefore, the ratio of the equilibrium concentrations may 
be calculated. The values so obtained were compared with those 
obtained chemically, the numbers being 

L. M. J. 
Chemical Equilibrium and Electromotive Force. 

Chemically found ratio. 

0.85 
1 -24 
1.74 

The above reaction is attended with the heat development of + 31.8K 
and from this the temperature coefficient of the equilibrium constant 
may be deduced by the expression log. K2 - log. R, = q/R(l Tl - l?,) 
and the temperature coetlicient of the E. M. F. by the expression 
(T - q)l '= d r / d T .  The values K20/K39.9 and Ko.s/X39.9 so obtained 
agree well with the chemically found values, and the temperature a t  
which K = l  is found to be (1) 31*2O, (2) 32*5O, whilst the temperature 
at which the change in direction of the current occurs agrees well with 
the found temperature in each of the galvanic chains examined. 

L. 31. J. 
Quinones and Quinols. By AMAND VALEUR (Compt. vend., 1897, 

125, 872--874).-The following thermochemical data have been 
obtained for various quinones and quinols. 

Heat of combustion 
Melting a t  constant a t  constant Heat of 

point. volume. pressure. formation. 
Eenxoquinone , , . . . , 656% Cal. +47 Cal. 
Toluquinone . '. .. , 68" 805*05 Cal. 805.3 ,, + 61.8 ,, 
Thymoquinone.. . . . . 45 1273.4 ,, 1274.6 ,, + 82.4 ,, 
Quinol . . . . . . . . . . . . . . . 685'4 ,, +87*3 ,, 
Toluquinol . . . . . . . , . 126 836.3 ,, 836.9 ,, +99.2 ,, 
Thymoquinol ...... 139 1308.1 ,, 1308.6 ,, + 117.4 ,, 
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The difference between the heats of formation of toluquinone and 
benzoquinone (14-8 Cal.) is much greater than that between the heats 
of formation of toluene and benzene (namely 6.4 Cal.). The difference 
between a quinone and the corresponding phenol, with the exception 
of the first members of the two series, appears to be about 6 Cal. ; for 
example, thymol= 76 Cal., thymoquinone = S2.4 Cal. 

Benzoquinone + H, = quinol 
Toluquinone + H, = toluquinol + 37.4 ,, 
Thymoquinone + H, = thymoquinol + 35.0 ,, 

+40.3 Cal. 

J. J. S. 

Behaviour of Atmospheric Air and of Chemically Prepared 
Gases at abou t  350--50O0 under Atmospheric Pressure. By H. 
TEUDT (Zeit. physikal. Chem., 1898, 26, 113--131).-The author 
describes the air thermometer at constant pressure which was used in 
the experiments, and investigates the probable sources and extent of 
the experimental errors. Temperatures were taken by a Jena glass 
thermometer, graduated to 550” and having the upper space filled with 
nitrogen. Atmospheric air from the laboratory and from the open 
showed in all cases a very marked increase of expansion at tempera- 
tures above 350°, the difference between the observed and calculated 
volumes reaching about 2 per cent. at 400’ and 3 per cent. a t  450”. 
Similar results were obtained with air which had been freed from 
oxygen and carbonic anhydride. Chemically prepared oxygen and 
nitrogen, however, gave results in almost complete accord with Gay 
Lussac’e law. The differences found with the air cannot be due to 
moisture, as the other gases were also moist? and it is very improbable 
tha t  they could be occasioned by the small quantity of argon which is 
present. To explain the results, it is necessary for about 8 per cent. 
of the air to be dissociable into 2 atoms or 6 per cent dissociable into 
3 atoms. Air collected immediately after rain did not show the 
effect, so it appeared probable that the dissociable portion i,s more 
soluble in water, and the author therefore attempted to concentrate it 
by collecting the gases dissolved in water. A greater divergence from 
Gay Lussac’s law was thus obtained, and a similarly more concentrated 
product appeared to be obtained by diffusion. The author considers 
tha t  these results indicate a probable allotropic modification of nitrogen, 
the existence of which is also probable from the relationship of that 
element to phosphorus. 

Vapour Pressure of Homogeneous Mixtures. By F. DOLEZALEK 
(Zeit. physikal. Chem., 1898, 26, 321-336).-The work necessary to 
transport 1 gram equivalent from a dilute to a concentrated solution 
may be also determined from that necessary to  distil the solvent in the 
reverse direction andan expression may be thus obtained for  the E. M. F. 
of a concentration chain. By equating the two values of the E. M. F. 

L. M. J. 

thus obtained, the equation n,log. 113, - n, log.pl - 1: log. pdfi = log. 7r2/r1 

is obtained which reduces to  r2/7rl =p2,  “21 p ,  “1 e - 1; log. pdn where 
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p l ,  pr  Rre the partial pressures of the solvent, n2, n1 the number of 
molecules of solvent for 1 molecule of solute, and r2, r1 the pzrtial 
pressures of the solute. If electrodes reversible with respect to the 
solvent be employed, a corresponding expression for p2/p1 is obtained. 
Hence the partial pressure curve of the solute may be obtained from 
that of the solvent, and vice uemd. The author describes fully the 
apparatus and method employed for the determination of the partial 
pressures and the E. M. F., and the values obtained for the latter are 
compared with those calculated as indicated, the agreement being 
very satisfactory. The relative pressures of sulphuric acid and water 
in  various mixtures was determined, and it was found that the ratio 
sinks very rapidly on dilution, being 1 at 58.4 per cent. and 2 x 
at 35.8 per cent. The author further deduces from the above equations 
the simple relation d log. r / d  log. p = n .  L. M. J. 

By RICHARD 
ABEGG (Zeit. pl~ysikccl. Chem., 1898, 26, 160-1 64).-The Ludwig 
phenomenon is the term applied to the diffusion of a dissolved sub- 
stance from places of higher to places of lower temperature in a solu- 
tion, an  effect ascribed by Van't Hoff to the greater osmotic pressure 
at higher temperatures.. This phenomenon may be demonstrated by 
enclosing a vessel containing the solution in a glass mantle, through 
the lower portion of which cold water circulates while the upper part 
is heated by a current of steam. If the solution is saturated for the 
lower temperature, then as the solute diffuses from the hotter portions, 
crystals form and grow in the cold liquid, and this may be well observed 
in a couple of hours with sodium chloride, potassium iodide, copper 
sulphate, and other salts. No quantitative measurements were made, 
but it is doubtful whether Van't Hoff's explanation is sufficient, and 
the author suggests that  the hot and cold water may also partially act 
as different physical liquids. 

Non-electrolytic Dissociation of Water in Aqueous Ethylic 
Alcohol. By ROBERT LUTHER (Zeit. physikal. Chern., 1898, 26, 
3 17-320).--The dissociation constants of water in two solvents are 
given by the equations KA(H20),2 = (H,)"-O, and K3H20)B2f (H,)20,, 
where the symbols represent the active masses of the constituents in 
solvents A and B. The ratios of the active masses of the gases are 
given by their solubilities in the two solvents, and that of the active 
masses of water by its partial vapour pressure in the two liquids, and 
hence the ratio IiA/KB can be obtained. The author calculates 
this ratio for  various mixtures of ethylic alcohol and water, and finds 
that it at first decreases until the percentage of aluohol reaches about 
25 per cent., when it increases very rapidly. The concentration of 
hydrogen and oxygen in water vapour a t  20' is calculated as 10 x 
and 5 x 1 0 - 2 7  molecules per litre respectively. 

By LUDWIK BRUNER 
(Zeit. physikal. Chem., 1898, 26, 145--151).-The solubility of various 
compounds in water is lowered by the addition of alcohol, and the 
hypothesis is largoly accepted that the alcohol abstracts some of 

Demonstration of the Ludwig Phenomenon. 

L. M. J. 

L. M. J. 
Solubility of Iodine in Mixed Solvents. 
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the water with the formation of hydrates. Bodlander found this 
hypothesis was not supported by facts, and that when the solid was 
insoluble in one of the solvents the expression W Jr= constant 
represents the solubility, where w = percentage of water, and 8 that  of 
the salt,. The author has therefore investigated the less complicated 
case of the solubility of iodine in mixtures of solvents, the values 
obtained being compared with those calculated by the mixture rule. 
Mixtures of benzene, carbon bisulphide, chloroform, carbon tetra- 
chloride, ethylic alcohol, and normal propylic alcohol were investigated, 
and diagrams are given showing the results obtained. Wi th  the sole 
exception of the mixture of 90 per cent. benzene with 10 per cent. 
chloroform, the values are lower than those calculated, and the 
greatest differences are obtained in the case of alcoholic mixtures. 
The previously observed case of aqueous alcohol is therefore probably 
but an  example of a general law. If a dilute solution of potassium 
iodide be regarded as a mixture of a concentrated solution with water, 
it follows that the solubility of iodine in this solvent should increase 
more rapidly than the percentage of potassium iodide and this is found 
to be the case, the ratio I/KI being a function of the potassium iodide 
concentration. L. M. J. 

Proof of the Theory of the Solubility of Salts consisting of 
Three Ions. By ARTHUR A. NOYES and E. HAROLD WOODWORTH 
(Zed. physihl.  Chem., 1898, 26, 152-15S).-In the case of salts con- 
sisting of two ions, the influence of an  admixed salt with one similar 
ion on the solubility has been proved to be in accord with the theory 
k,  x k2=constant, where 12, and k, are the concentrations of the two 
ions. I n  the case of salts of three ions, a complete proof of the ex- 
pression kl x k, = constant has not been obtained, and the author there- 
fore attempted to verify this equation by the determination of the 
solubility of lead iodide in  water and in very dilute solutions of 
potassium iodide and of lead nitrate. Owing to the extreme dilution, 
the salts are almost completely dissociated, so that dissociation changes 
do not occur to complicate the results. The solubility determinations 
were done by the conductivity method, which has the advantage of 
giving directly the number of ions. If m,, a. are the solubility and 
dissociation of lead iodide in water and m1aI' m2a2 the corresponding 
values for the lead iodide and potassium iodide in the mixed solution, 
then mlal ( m , a , + m 2 a 2 ) 2 = m ~ a ~  and as m2a2 and mOaO are known, 
the values for mlal are obtained by approximations. For the lead 
nitrate solutions the expression (mlal + mza2) ml2al2 = mO3aO3 holds, 
and the values for mlal in this case may be similarly obtained. The 
calculated values agree very closely with the determinations, so that 
for lead iodide the solubility law stated is valid. 

By 
OSC. KNOBLAUCH (Zeit .  physikal. Chem., 1898, 26, 96-l08).-The 
hydrolysis of the ethereal salts of a dibasic acid must not be regarded 
as a reaction of the second order, but as taking place in two stages, 
(1) the hydrolysis to the acid ethereal salt, (2) the further hydrolysis 

L. M. J. 
The Hydrolysis of the Ethereal Salts of Dibasic Acids. 
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of this to the acid, and the composition at any time will, therefore, be 
a function of two velocity constants, not of one only. The theoretical 
investigation of this subject has been worked out by Ostwald (Lelirbuch 
der AZZg. Chem., 2, part ii, 277), and in order to verify the equations 
there obtained the author has investigated the hydrolysis of ethylic 
succinate by sodium hydroxide, If C,, C2, C,, and C,  represent the con- 
centration of alkali, ethereal salt, acid salt, and sodium succinate re- 
spectively, then dC,/dt = - k,.,C,C, - k,.,C,C,, and as in the initial 
stages C3, and the final stages C,, is negligeable, it follows that obser- 
vations at the commencement and end OF the hydrolysis give the values 
for kl.2 and kl.3 respectively, The values so obtained are almost con- 
stant, and from tbem the composition a t  intermediate stages is calcu- 
lated and found to agree well with the observations, so that Ostwald's 
equations for the two-stage hydrolysis may be regarded as experi- 
mentally verified. L. M. J. 

Equilibrium in the System-Water, Benzoic Acid, and 
Ethylenic Cyanide. By FRANS A. H. SCHREINEMAKERS (Zeit. physikal. 
Chem,, 1898, 26, 237-254).-The above system differs from others 
previously examined in the fact that of the three pairs of liquids, 
only one, benzoic acid and ethylenic cyanide, forms a homogeneous 
mixture, whilst the other two pairs form two liquid layers only 
within definite temperature limits, namely, 1885-56.5" for water and 
ethylenic cyanide, and 95-115.5' for water and benzoic acid. The 
equilibrium curve for the last pair has been determined by Alexkeff, 
and may be divided into three parts: (1) liquid 1 + solid acid; 
(2) liquid 1 + liquid 2 ;  (3) liquid 2 + solid acid; the critical tem- 
perature for the two liquid phases is 115.5". The equilibrium curve 
for water and cyanide was previously determined by the author 
(Abstr., 1897, ii, 483), and the remaining curve for benzoicacid and the 
cyanide was therefore determined, and the composition of the liquid 
in equilibrium with each solid phase is given. In the case of the 
equilibrium of the three compounds, the cryohydric point for ice- 
cyanide-acid liquid is a little below - 1*2", and here three 
equilibrium curves meet, of which two are ice curves, the third being 
that of cyanide-acid-liquid, and the composition of the liquid phase at 
different temperatures is determined. On this curve the quintuple 
point for cyanide-acid-liquid 1 and liquid 2 occurs a t  11-12', and the 
composition of the two liquid phases was determined. Representing 
the more aqueous phase by liq. 1, increase of temperature causes the 
change liq. + cyanide + acid 4 1iq.2, and at the quintuple point four 
curves meet, of which one, namely, that  for acid + liq., + liq.2 is in- 
teresting inasmuch as the equilibrium occurs from 11.5' to 5 1 O  and 
again from 87" to 96", but not in the interval 51-87', as at the lower 
of these two temperatures the composition of the two liquid phases 
becomes identical. From the equilibrium curves with a solid benzoic 
acid phase, it is seen that the solubility in certain mixtures of cyanide 
and water is greater than in either constituent. The other equilibrium 
curves are traced, a sd  the necessary diagrams are given in the paper. 

L, M. J, 
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Velocity of Crystallisation. By GUSTAV TAMMANN (Zeit. physikul. 
Chem., 1898, 26, 307-316).-The author describes the differences in 
the structure and habit of the crystals produced with various degrees 
of undercooling, and hence various velocities of crystallisation. At 
first clear crystals form irregularly, then a t  those temperatures where 
the velocity increases with the undercooling, the crystals form parallel 
to the long axis of the tube and enclose noticeable liquid spaces, but 
when the velocity of crystallisation is constant the crystallisation is 
complete, and only air spaces occur due to contraction. The effect of 
pressure is to diminish the crystallisation velocity, the constant for 
benzophenone being decreased in the ratio 1: 0.96 by a pressure of 
300 atmospheres. The author calculates the temperature at which 
the heat evolved by crystallisation is sufficient to raise the whole mass 
to the melting point by the -equation IT= To -ro/c, where yo is the 
latent heat of crystallisation, cm the mean specific heat of the liquid 
between T and To, and To the melting point. Thus, calculated for 
betol, I = 4 5 O ,  and this should be the temperature at which the crystal- 
lisation velocity begins t o  decrease ; the temperature experimentally 
found was 58", and this higher value is explained by the fact that the 
change is not actually adiabatic. The composition of the limiting 
layer can be calculated by the expression x=C,t /r ,  where t is the 
undercooling and x the percentage of crystals, the assumption being 
made that the whole of the limiting layer is brought to the melting 
point. The variation of the velocity of crystallisation is explained by 
an assumed influence of the crystals on the liquid, this influence in- 
creasing with undercooling until a constant value is reached. The 
author finally replies to some objections raised by Kiister (this 
vol., ii, 330) against the assumption that the melting point temperature 
always prevails in the limiting layer of crystallisation. L. M. J. 
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